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Lees: Some Pleistocene Exposures in Des Moines

SOME PLEISTOCENE EXPOSURES IN DES MOINES 1
JAMES H. LEES

In the early spring of 1921 as the writer was examining the
face of the bluff bounding the north side of the Des Moines valley just below the Capitol grounds he noticed, on the west side of
the entrance to a ravine between Southeast 13th and 14th streets,
where the State operated a small drift coal mine for some time, a
section of Pleistocene material above the Coal Measures sandstone, which seemed to present features of some interest. Closer
inspection showed the probable presence of two drift sheets and
since the superpo~ed evidence of successive invasions of the continental glaciers always excites curiosity it may be worth while
to record this bit of evidence here.
Overlying the sandstone and shale of the Coal Measures, which
rise twelve feet above the railway tracks, is a four foot layer of
pebbly till, which is red below and partly gray and calcareous in
the upper foot. Over this till, which probably is Kansan in age,
is loess, which is gray and hard in the lower foot or two, but yellowish and softer above. A small gully which has been cut
through the loess shows fossil shells. Lime concretions are abundant throughout the loess and a few sand grains, some of them as
large as one-eighth of an inch in diameter, were seen in the basal
portion. The loess. must be seven feet thick as exposed here at the
point of the bluff. The overlying material is not well exposed but
it is pebbly and probably is Wisconsin till since this is known to
be present over Capitol Hill, as at the exposure next to be described.
·
In the fall and winter of 1915 a rather deep cut was made
along East Court Avenue between 10th and 12th streets for the
purpose of giving an easier grade to and through the enlarged
Capitol grounds. The exposures made at that time were closely
watched by the writer and were reported in detail in volume
XXIII of these Proceedings. . However, it seems well to discuss
the_m here in connection with other exposures in the general region. It chanced that this cut included two of the spots described
by McGee and .Call in their classic paper published in 1882 m
1
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volume 24 of the American Journal of Science and so gave opportunity to verify and extend their sections. These sections ( 3 and
4) included drift clay overlying loess, on both sides of Court Avenue, between 10th and 11th streets. Their sections 1 and 2, on
East 9th Street between Walnut. and Court, showed loess over
"vermillion-red clay containing a few pebbles of shale, 1 foot." ·
This clay rested on Carboniferous shale and was stated by them to
be "the product of disintegration in situ (preglacial) of the subjacent shale." It is worthy of note that nowhere do these men
claim to have found a glacial drift beneath the loess. And it
should be noted further that when the grade of Court Avenue was
lowered in 1915 no subloessial drift' was revealed, even where the
cutting was extended downward into the shales of the Des Moines
series of the Pennsylvanian. Only the drift sheet of the Wisconsin
stage was present, overlying a thick body of interglacial loess,
which in turn rested unconformably on geest,, residual, plainly,
from the underlying shale. In view of recent statements that McGee and Call's section included "Till; dark red clay with abundant
pebbles-6 feet" and that "the south abutment (of the Court
Avenue viaduct) rests on the more remote drift sheet," (the Kansan) (Annals of Iowa, July, 1920) careful attention surely should
be paid to the facts as stated by McGee and Call and by Lees in
the articles cited.
The widespread extent of the Peorian loes·s over Capitol Hill
at the time of the Wisconsin ice invasion is indicated by its being
reached under twenty feet of Wisconsin pebbly till in the excavation for the new State House heating tunnel on East Grand Avenue at 12th Street, as well as by a similar discovery in the excavation for the heating plant for East High School, one-fourth of
a mile northeast of the State House. It has been reached also in
the lower ground to the north.
· A section which is in some respects of more interest than those
already discussed, owing to its greater completeness, is an artificial cutting on West 5th Street. Here are to be found in fine development the Kansan till, the Peorian loess and the Wisconsin
till. At Chestnut Street, where the cut begins, there was to be seen
in November of 1920, above a variegated Coal Measure shale a
yellowish bowldery till which was six to ten feet in thickness. Upward it graded into a red-brown sticky clay which for the most
part contained but a few pebbles and these very small, although
locally pebbles were more abundant. Where this till was dry it
https://scholarworks.uni.edu/pias/vol28/iss1/12
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was hard with a starchy fracture. Both the red and yellow phases
were non-calcareous. Possibly this till was derived in considerable
part from the underlying shale. The upper red portion evidently
is nearly at the gumbotil stage of weathering. This phase showed
a thickness of seven feet.
There seems to be no sufficient reason or necessity for considering the older till in this cut as being other than Kansan. There is
nothing in its stratigraphic position or its physical characters which
is in any sense determinative. Experience has abundantly proved
that there are no physical criteria which will differentiate between
Kansan and Nebraskan tills. Neither color nor texture nor pebble
content offer conclusive testimony. Till has been found which is
known from its relations to be Nebraskan and yet it is as light a
gray as socalled "typical Kansan till," and has similar structure
and pebble content. The converse is equally true-instances could
be cited of till po&itively known to be Kansan which is dark gray
to black and not more pebble-bearing than Nebraskan till. The
abolition of the very comfortable criterion of physical character·
throws the geologist back into the realm of uncertainty unless he
can substantiate his claim by stratigraphic methods, such as the
presence of gumbotils or soil bands. In the present case we can
only say that there is nothing to indicate that this till is older than
the Kansan, since, be its color blue, yellow, or brown, that is merely a matter of oxidation and this may transpire with equal readiness in one till or in another.
In the vicinity of Chestnut Street the upper surface of ·the Kansan is practically level but between Center and Crocker streets is a
small knoll of this till which rises about fifteen feet above the level
of the till at Chestnut. About five feet of brown, pebbly till with
starchy fracture is exposed at this point in the cut. Some fresh
red granite bowlders are present at the surface of the till.
Over the Kansan till and exposed along almost the entire extent
of the cut, about six blocks, is the loess, which in places has a
thickness of fifteen to eighteen feet. It is chiefly of the yellow
phase, although in places there is three or four feet of gray at the
top and this is locally marked off at the base by a ferruginous band
which seems to mark a former water surface. In places. fossils
are common in the yellow loess while red "pipe-stems" abound in
the gray variety. Both phases are calcareous.
In the vicinity of Crocker Street there are in the upper portion
of the loess several small sand lenses about four feet long and six
Published by UNI ScholarWorks, 1921
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inches thick. They are tilted to the north and are surrounded
by the gray loess except where they rise to the surface of this
stratum and come in contact with the overlying till. These lenses
were stated by Dr. Charles Keyes in conversation to be largely
volcanic ash, and this may indeed be true, since ash beds are known
elsewhere in Iowa and neighboring states. Most conspicuous, perhaps, in our own state is the two foot bed exposed at several
points in the northern part of Harrison county near the village of
Little Sioux along the east bank of Little Sioux river. While the
presence of this ash bed was known to science previously it was
only after repeated examinations of its outcrops during the season of 1921 that Dr. Geo. F. Kay felt justified in forming the judgment that the evidence warrants the interpretation that the volcanic ash is contemporaneous with the loess. The evidence of this
judgment will be presented by him in a forthcoming publication.
According to this interpretation, then, the relationships of this ash
bed would be similar to those of the lenses in the Des Moines cut
-both would be related to the Peorian loess. Samples of the
Harrison county ash in the office of the Iowa Geological Survey show it to be almost white with a finely gritty feel.
Above the loess is Wisconsin till, which on the average i!> six
feet thick. In most places it is weathered through its entire thickness to a brownish joint clay. It is very characteristic in bearing
numerous bowlders and cobblestones, many of which are limestone.
The sedions described above, as will have been seen, are quite
normal in their main aspects, and in so far may be duplicated in
many other localities. Some of them present slightly unique phenomena, such as the ash bed on 5th Street and the intermingling
of fossiliferous loess and pebble-bearing till in the Court Avenue
cut. These features as well as their normal characters perhaps
make them worthy of mention as illuminating the complex record
of the Pleistocene epoch in the Mississippi valley and the large
part our state must play in the unfolding of that record.
They are of value in another way and that is in what they show
of the physiographic history of this region. We know that an
immense interval must exist between the deposition of the Coal
Measures and the advance of the glaciers of Pleistocene time.
During this interval several successive topographies were incised
into the face of Iowa, only to be repeatedly wiped off as a schoolboy wipes his slate, or did when he had one. But of the Pleishttps://scholarworks.uni.edu/pias/vol28/iss1/12
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tocene topography we can form some definite ideas. Following
the retreat of the Nebraskan ice-sheet and the development of the
Nebraskan gumbotil a system of streams must have been deeply
carved into the unconsolidated glacial deposits and in many cases
into the underlying Paleozoic strata. Such was the case at Des
Moines and it resulted in the formation of a deep broad valley
from whose slopes apparently much of the till was removed. The
Raccoon river must have been a stream of large importance in
those days as now, for the wide valley south of the State House
originally belonged to that stream. Again after the recession of the
Kansan glacier a similar sequence of events occurred. Before the
loess was deposited the old valleys had been re-excavated, or new
ones formed, and the Kansan till had been swept away from some
parts of the surface, permitting the formation of several feet of
geest from the shales of the Coal Measures. The loess still formed
a blanket to the valley's edge when the Wisconsin ice covered the
region, and protected it from further weathering or erosion. To
the south of the river the loess still forms the surface covering. It
is of interest to note here that in the early part of 1921 an elephantine tusk measuring nearly ten feet in length was found buried
in the loess in the south part of Des Moines. It is certain then,
that its owner was roaming over the Iowa prairies as recently as
Peorian time, during the period in which human beings have been
living, in the Old World at least, if not in the New.
IowA GEOLOGICAL SuRVEY

Published by UNI ScholarWorks, 1921

5

